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Abstract: This study was conducted between October of 2004 and November of 2006 in the region of Lake Sihwa
(Sihwaho) in order to study the area’s avifauna and bird community change according to the seawater mixing and
agricultural development. A total of 178,061 birds of 158 species were observed, with the Common Pochard as the
dominant species. The avifauna of the Lake Sihwa region showed a high level of inhabiting species during the
wintering season and the spring-fall migratory season, and the summer season showed a temporarily low number of
species. Among the diving duck species, the Common Pochard and the Common Goldeneye showed stable
wintering pattern, and in the case of the Greater Scaup and the Tufted Duck, there was low usage level during early
winter and late winter passing period. Dabbling ducks displayed lower usage level in February and March, which is
included in the late winter period, when compared to that of fall and early winter. Low water level correlated with high
avian density, and such region included a high level of aquatic plants of the desalinated area. A total of 754 birds of
28 government-protected species were observed, alongside a total of 125 birds of 6 Class-I endangered species.
The avifauna of the Lake Sihwa region has changed from the dominance of dabbling ducks, waders and plovers to
the dominance of the diving duck community. Such change has been caused by the spread of aquatic plants (Chara
spp.) during the desalination process of select areas under agricultural development and is also assessed to be the
result of environmental changes following the seawater mixing into Lake Sihwa.
Keywords: Waterbird, Waders and plovers, Birds of prey, Seasonal change, Aquatic plant
Introduction
The general geography of South Korea is an east high west
low type, with a high concentration of wetlands and wide
plain fields near the Yellow Sea are found inhabiting,
breeding and feeding in areas including tidal flats, estuaries,
reservoirs and rivers. The transformation to reclaimed lakes
in regards to tidal flats or estuaries and agricultural land
developments are known to significantly affect the waterbird
population (Lee et al., 2004; Yoo et al., 2008).
The 13,345 ha of tidal flat, of the total surface area of
29,365 ha, which has functioned as a nature’s gift in the
form of a natural tidal flat and previously dubbed Gunjaman
has turned into a dry land with no incoming seawater, and
the rest has turned into a single big seawater lake (Lee,
2000; Hwaseong City: HC, 2003). In the past, Lake Sihwa
functioned as a stopping ground for waders and plovers and
a significant wintering ground for duck species, in a manner
similar to that of the estuarial tidal flats of the Yellow Sea.
According to a 1999 study on the Lake Sihwa region, there
is high number of waders and plovers in the northern
reclaimed land (Ansan City-AC, 2001). At the time, the
northern reclaimed land area functioned as a habitat for
waders and plovers during the spring and fall season, when
parts of the tidal flat were revealed as a result of sea dike
sluice adjustment of the tide embankments following 1998.
Furthermore, during the winter preceding the tide embankment
construction of agricultural development currently under
works, the area was characterized by a high number of
dabbling ducks which utilized low water level or water’s
edge (AC, 2001). Lake Sihwa also experienced significant
changes in terms of migratory bird inhabitation as it has
been turned into a lake after reclaiming a tidal flat. While
there are cases in which reclaimed lakes provide excellent
habitat for ducks (Ministry of Environment: MOE 2001),
certain species may become strongly dominant and decrease
species diversity (Yoo et al., 2008). Under these circumstances,
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there is a need to compare and analyze past studies and the
current study on the avifauna of Lake Sihwa and to assess
the appearance of changes.
The purpose of this study was to analyze the current
status and changes in the avifauna of Lake Sihwa caused by
environmental changes, including the distribution of
seawater in reclaimed lake and agricultural development.
Period and range of survey
The study was conducted once or twice per month between
October of 2004 and November of 2006, and the Ansan
reed wetland was excluded in the case of 2006. The study
area included the area between latitude 37o11~21' and
longitude 126o36~52' (Fig. 1-A). The standard map of the
study was a 1:5,000 scale map to show the entire study
area, and the area was divided into 1×1 km blocks for the
study (Fig. 1-B). The area was divided into the following
categories, depending on the area’s ecological function,
water depth, presence of protected or planned-development
area and vegetation type; A: Outer sea and tidal mud flat, B:
North Sihwa district, C: Inside Sihwa district, D: Bangameori,
E: Dike of Wejido, F: Tando Channel, G: Hyeongdo and
Eumdo, H: Fossil excavation area of the Dinosaur egg and
I: Reed marsh of Ansan.
Study methods
Survey method and distribution mapping
The study method included dividing the study area into two
sections, the north and the south, and conducting the study
at a specific time in specific order in a group of two
researchers. The area within 1km radius of the observation
points were observed, and in the case of open plain fields or
islands, the radius was increased to between 2 and 3km.
Binocular (8×30, Nikon) and field scopes (Swalovski×
20~60) were used to observe the number of birds and
species, and in the case of the observation of a flock with
over 1,000 birds, class I or II endangered species, and
natural monument species as designated by the Ministry of
Environment, such information was recorded on a 1:60,000
scale map. Spot census, in which observations were made
in areas with high avian density (Bibbly et al. 1997), was
used to assess the number of birds and the species.
Observations were made in groups of two, in which a one
member counted and determined species using a fieldscope
while the other member recorded and used a binocular to
analyze bird movements in order to prevent repetition. Bird
counts were made using a counter. Total species and bird
counts included birds which were confirmed based on their
song and call. Certain species which were difficult to
observe were captured using a mist net for determination.
Documents by Won (1993) and Lee et al. (2001) were used
for species identification. Information documented by the
Cultural Heritage Administration, CHA (2003; 2005) and
the MOE (2001) was used to determine natural monument
species and endangered species class I and II.
Mapping of the avian density
Lake Sihwa is an avian habitat which expands over a wide
surface area. There were difficulties in marking specific
divisions among different areas and these divisions may be
inaccurate. This study assessed total bird count of the
individual areas, with primary focus on landscape and
ecological functions, and the areas were divided into 1 km×
1 km blocks to assess avian population density (Fig. 1-B).
Since distribution is affected by both seasonal and
temporary disruptions and climate changes, the movement
of colonies and other changes were taken into account to
make appropriate adjustments.
Fig. 1. Survey area and sub area (A) and survey quadrats (B) of the Lake Sihwa (N 37o11~21'E 126o36~52').
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Results and Discussion
Avian fauna of the Sihwa Lake District from Oct.
2004 to Nov. 2006
A total of 178,061 birds of 158 species were observed
between October of 2004 and November of 2006
(Appendix). Dominant species included, in decreasing
order, the Common Pochard (Aythya ferina) at 50,362
individual birds (28.3%), Mallards (Anas platyrhynchos) at
28,790 individual birds (16.2%), Spot-billed Ducks (Anas
poecilorhyncha) at 13,981 individual birds (7.9%), Dunlin
(Calidris alpine) at 12,600 individual birds (7.1%),
Common Goldeneye (Bucephala clangula) at 8,980
individual birds (5.0%), Pintails (Anas acuta) at 8,858
individual birds (5.0%), Black-tailed Gulls (Larus
crassirostris) at 6,657 individual birds (3.7%).
Avifauna of the Lake Sihwa was shown high number of
species in wintering season and migratory season of spring
and autumn, and low number of species during summer
breeding season (Fig. 2).
Especially in the Common Pochard population, they are
dominant species in Lake Sihwa and their population is
affect to the wintering community population (Fig. 3).
In case of divided into sub area, Reed Marsh of Ansan
(site I) is shown highest average number of bird species,
and Inside Sihwa Lake (site C) is shown lowest average
number of species (Fig. 4-A). The reason of the highest
average number of species in site I will be regarded as
small passerines from reed marsh and bush in Ansan Reed
Marsh Park, Ansan.
Dike of Wejido (site E) is shown highest average number
of individuals. The reason of highest average number of
individuals in site E will be regarded as Common Pochard
population during wintering season (Fig 4-B).
Fig. 2. Changes of the number of species and individuals in avian fauna of the Sihwa Lake District from Oct. 2004 to Nov. 2006.
Fig. 3. Population Changes of the dominant species in Sihwa Lake District from Oct. 2004 to Nov. 2006.
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Dabbling ducks displayed lower usage level between
late-February and mid-March, which is considered late
winter season, when compared to that of fall and winter
(Fig. 5). This is related to the primary feeding pattern of
dabbling ducks, and dabbling ducks in their early stage of
arrival to Lake Sihwa were found primarily in the area of
Dike of Wejido (D), Hyeongdo and Eumdo (E). This was
caused by the fact that the area contained a high level of the
Eurasian water milfoil (Myriophyllum spicatum), a food
source for the birds (Korea Water Resources Corporation:
KWRC, 2005). During spring, food resource, including the
Eurasian water milfoil, decreased rapidly, which results in
the decrease of usage level. Among dabbling ducks, the
Common Shelduck (Tadorna tadorna), which do not
depend on aquatic plants for feeding, showed similar bird
count in both spring and early-winter season (Fig. 6). In the
case of the Northern Shoveler (Anas clypeata), which feed
on algae and organic matters, they showed low usage level
during the winter and high usage level during the spring,
which is characterized by high algae level (Fig. 6).
When primary avian groups were divided into guilds and
taxa, Ciconiformes arrived mainly during the summer as
opposed to the winter migratory period, and raptors arrived
mainly during the winter (Fig. 7). Among ducks, dabbling
ducks arrived throughout the general wintering season but
diving ducks tended to arrive in large numbers and various
species during the early wintering season (Fig. 7). Waders
and plovers were observed to arrive primarily during the
spring and fall (Fig. 7).
Distribution map of the bird density
In terms of bird population density, it was divided into
Fig. 4. Average number of species (A) and number of individuals in Sihwa Lake District from Oct. 2004 to Nov. 2006. Vertical bars indicate the
standard error in each site. Survey times were thirty eight. Site A: Outer sea and tidal mud flat, B: North Shihwa district, C: Inside Shihwa district,
D: Bangameori, E: Dike of Wejido, F: Tando Channel, G: Hyeongdo and Eumdo, H: Fossil excavation area of the Dinosaur egg, I: Reed marsh
of Ansan.
Fig. 5. Population changes of the diving ducks (Aythya ferina-Left and other diving ducks-Right) in Sihwa Lake District from Oct. 2004 to Nov.
2006.
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1~50, 50~100, 100~1,000, 1,000~5,000, 5,000~10,000 and
over 10,000 individuals (Fig. 8). In areas of density over
10,000 birds/km2, there were 10 grid blocks. The area with
the lowest bird density was the inner Lake Sihwa region,
with 7 grid blocks. Such area provides sufficient supply of
fish for birds as a result of deep water, but the area showed
low number of birds, most likely as the result of low
functionality.
Legal protected bird species
A total of 754 birds of 28 species of endangered birds were
observed between October of 2004 and November of 2006
(Table 1). Among those observed, there were 6 species of
class I endangered species, including the Chinese Egret
(Egretta eulophotes), Oriental White Stork (Ciconia ciconia),
Eurasian Spoonbill (Platalea leucordia), Blackfaced
Spoonbill (Platalea minor), White-tailed Sea Eagle
(Haliaeetus albicilla) and the Peregrine Falcon (Falco
peregrinus); 19 species of class II endangered species,
including the Bean Goose (Anser fabalis), Whooper Swan
(Cygnus Cygnus), Baikal Teal (Anas Formosa), Osprey
(Pandion haliaetus), Northern Goshawk (Accipiter gentilis),
Rough-legged hawk (Buteo lagopus), Upland Buzzard
(Buteo hemilasius), Eurasian Buzzard (Buteo buteo), Hen
Harrier (Circus cyaneus), Eurasian Hobby (Falco subbuteo),
Merlin (Falco columbarius), Eurasian Oystercatcher
(Haematopus ostralegus), Long-billed Plover (Charadrius
placidus), Far Eastern Curlew (Numenius madagascariensis),
Saunder’s Gull (Larus saundersi) and the Eurasian Eagle
Owl (Bubo bubo); and 18 Natural Monument Species,
including the Chinese Egret, Oriental White Stork,
Eurasian Spoonbill, Black-faced Spoonbill, Whooper
Fig. 6. Population changes of the dabbling ducks (Tadorna tadorna-Left and other dabbling ducks-Right) in Sihwa Lake District Oct. 2004 to
Nov. 2006.
Fig. 7. Population changes of the avian community in Sihwa Lake from Oct. 2004 to Nov. 2006.
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Fig. 8. Quadrat based (1×1 km) bird density by maximum counts distribution of the Sihwa Lake District from Oct. 2004 to Sep. 2005.
Table 1. Number of species and individuals of the protected species in Sihwa Lake District from Oct. 2004 to Nov. 2006
Scientific Name Korean Name IUCN N.M E.S 2004-2005 2005-2006 Max. Counts
Egretta eulophotes 노랑부리백로 ★ ★ I 4 4
Ciconia ciconia 황새 ★ ★ I 1 1
Platalea leucordia 노랑부리저어새 ★ I 17 71 71
Platalea minor 저어새 ★ ★ I 40 2 40
Branta bernicla 흑기러기 ★ II 3 3
Anser fabalis 큰기러기 II 205 300 300
Cygnus cygnus 큰고니 ★ II 67 92 92
Aix galericulata 원앙 ★ 35 17 35
Anas formosa 가창오리 II 2 1 2
Pandion haliaetus 물수리 II 1 1 1
Haliaeetus albicilla 흰꼬리수리 ★ ★ I 2 7 7
Accipiter gentilis 참매 ★ II 3 1 3
Accipiter nisus 새매 ★ 1 2 2
Buteo lagopus 털발말똥가리 II 1 1 1
Buteo hemilasius 큰말똥가리 II 1 1 1
Buteo buteo 말똥가리 II 6 6 6
Circus cyaneus 잿빛개구리매 ★ II 3 2 3
Falco peregrinus 매 I 2 1 2
Falco subbuteo 새홀리기 II 2 2 2
Falco columbarius 쇠황조롱이 II 1 1 1
Falco tinnunculus 황조롱이 ★ 9 6 9
Grus grus 검은목두루미 ★ II 1 1
Grus monacha 흑두루미 ★ ★ II 1 1
Haematopus ostralegus 검은머리물떼새 ★ II 61 29 61
Charadrius placidus 흰목물떼새 II 2 0 2
Numenius madagascariensis 알락꼬리마도요 ★ II 75 60 75
Larus saundersi 검은머리갈매기 ★ II 80 80 80
Bubo bubo 수리부엉이 ★ II 2 2 2
Number of Species 7 13
I: 6
II: 19
25 26 28
Number of Individuals 623 690 808
IUCN: Red List of IUCN, Same or over the VU level (Vulnerable)
N.M: Natural Monument of CHA
E.S: Endangered Species of MOE (I: 1st grade, II: 2nd grade)
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Swan, Mandarin Duck (Aix galericulata), White-tailed Sea
Eagle, Northern Goshawk, Sparrow Hawk (Accipiter nisus),
Hen Harrier, Common Buzzard (Buteo buteo), Common
Kestrel (Falco tinnunculus), Eurasian Oystercatcher and
the Eurasian Eagle Owl. According to the IUCN Red Data,
there were a total of 7 protected species, including the
Chinese Egret, Oriental White Stork, Blackfaced Spoonbill,
White-tailed Sea Eagle, Northern Goshawk, Far Eastern
Curlew and the Saunder’s Gull. The White-naped Crane
(Grus vipio), Common Crane (Grus grus) and the
Watercock (Gallicrex cinerea), which are both natural
monument species and class II endangered species, were
added to the document as observation made by other
researcher, since concrete evidence was provided. 
Among the legal protected species, waterbirds were
observed primarily where lakes met land and were find in
reclaimed areas or where streams met lakes in high
frequency (Fig. 9, 10). In terms of birds of prey, there were
Fig. 9. Distribution of the protected waterbird species in Sihwa Lake from Oct. 2004 to Nov. 2006. 
Fig. 10. Distribution of the protected bird of prey species in Sihwa Lake from Oct. 2004 to Nov. 2006.
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observed most frequently in mudflat areas which have
transformed into grassland, as well as in reclaimed area
with high aquatic bird count (Fig. 9, 10).
Changes of the avian fauna
According to the winter census of 6 years, between 1999
and 2004 by the MOE (2004), a total of 91 species were
observed in Lake Sihwa over the 6 year period. In terms of
the individual per years, 87,189 individuals of 37 species
were observed in 1999, 136,131 individuals of 56 species in
2000, 171,202 individuals of 53 species in 2001, 36,790
individuals of 36 species in 2002, 27,190 individuals of 49
species in 2003 and 67,262 individuals of 40 species in
2004, which displays significant changes in both the
number of species and individual birds in every year. Such
changes signify rapid changes in the avian habitat of Lake
Sihwa (Lee, 2000; Lee et al., 2004). According to the
studies done during the winter of 2003 and 2004, Lake
Sihwa is a significant destination for migratory birds, with a
total of over 169,000 birds of 70 species observed during
the time (MOE, 2004). The most significant change which
occurred between 1999 and 2004 is the rapid increase in the
number of diving ducks (Fig. 11). Such dominance of
diving ducks is assessed to be the result of the recovery of
benthic organisms following the water quality improvement
of Lake Sihwa (Kim and Lee, 2001; KWRC, 2005). The
environmental cause of the recent increase in the number of
diving ducks, such as the Common Goldeneye and the
Common Pochard includes the reclamation process being
undertaken in the northern area following the tide
embankment construction related to agricultural land
developments. Under such reclamation process, aquatic
plants which could not naturally grow in seawater lake
were able to grow. The increase in aquatic plants leads to
the increase in the number of waterbirds (Noordhuis et al.,
2002), and the case was true for Lake Sihwa as well, with
especially significant increase in the number of duck
species (Fig. 12). Aquatic plants provide spawning ground
for various benthic organisms and fish and therefore
provide a favorable environment for the growth of small
fish, crustaceans and invertebrates, which are all food
source for dabbling ducks (Krull, 1970; Won, 1993). On the
other hand, the Mallard, which is a dabbling duck species,
showed decrease in dominance (Fig. 12). The majority of
dabbling ducks feed in agricultural areas near lakes
(Cheorwon County, 2002; Yoo et al., 2008). However, all
other dabbling duck species excluding the Mallard showed
increase in their individuals (Fig. 12). It is assessed that
dabbling duck species, such as the Pintail and the European
Wigeon, showed significant increase because they feed on
aquatic plants found in the lake. However, the Common
Shelduck, which feed on benthic organisms on mudflats,
showed decrease in count. This is assessed to be caused by
the decrease in the surface area of mudflats following
reclamation.
Fig. 11. Changes of the relative dominance of dabbling ducks and
diving ducks in Sihwa Lake District from 1999 to 2005 (MOE, 2004).
Fig. 12. Changes of the dominant species by maximum counts in Sihwa Lake District from 2000 to 2006 (Ansan City, 2001; 2003; Hwaseong
City, 2003b, 2003~2004: Lee et al., 2004 and this study)
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Appendix. Avian Fauna of the Sihwa Lake from Oct. 2004 to Nov. 2006
No. Scientific name Korean Name
Oct. 2004~
Mar.2005
Apr.~Sep. 
2005
Oct. 2005~
Jan. 2006
Mar.~Nov. 
2006
Max. Count
1 Tachybatus ruficollis 논병아리 132 219 399 552 552
2 Podiceps auritus 귀뿔논병아리 800 5 800
3 Podiceps nigricollis 검은목논병아리 100 2 20 100
4 Podiceps cristatus 뿔논병아리 361 87 364 593 593
5 Phalacrocorax carbo 민물가마우지 117 92 180 693 693
6 Phalacrocorax filamentosus 가마우지 74 963 1302 340 1302
7 Botaurus stellaris 알락해오라기 1 2 2
8 Ixobrychus sinensis 덤불해오라기 6 3 6
9 Nycticorax nycticorax 해오라기 1 36 17 15 36
10 Butorides striatus 검은댕기해오라기 4 1 4
11 Bubulcus ibis 황로 345 1 72 345
12 Egretta alba alba 대백로 118 946 331 1279 1279
13 Egrettaalba modesta 중대백로 17 177 15 101 177
14 Egretta intermedia 중백로 5 1 5
15 Egretta garzetta 쇠백로 47 377 122 185 377
16 Egretta eulophotes 노랑부리백로 4 4
17 Ardea cinerea 왜가리 135 278 90 159 278
18 Ciconia ciconia 황새 1 1
19 Platalea leucordia 노랑부리저어새 17 4 5 71 71
20 Platalea minor 저어새 4 40 1 2 40
21 Branta bernicla 흑기러기 3 3
22 Anser albifrons 쇠기러기 53 1 2 53
23 Anser fabalis 큰기러기 205 10 300 60 300
24 Cygnus cygnus 큰고니 67 92 67 92
25 Tadorna ferruginea 황오리 1025 250 313 600 1025
26 Tadorna tadorna 혹부리오리 2691 1035 754 990 2691
27 Aix galericulata 원앙 35 5 17 7 35
28 Anas platyrhynchos 청둥오리 23248 101 28790 12930 28790
29 Anas poecilorhyncha 흰뺨검둥오리 9765 1146 13981 4755 13981
30 Anas crecca 쇠오리 4190 289 1341 1560 4190
31 Anas formosa 가창오리 2 1 2
32 Anas falcata 청머리오리 1000 2 1702 1800 1800
33 Anas strepera 알락오리 303 40 690 15 690
34 Anas penelope 홍머리오리 4860 1800 3095 5450 5450
35 Anas acuta 고방오리 8858 1030 6890 5280 8858
36 Anas querquedula 발구지 2 2
37 Anas clypeata 넓적부리 886 100 450 92 886
38 Aythya ferina 흰죽지 50362 98 39300 6130 50362
39 Aythya fuligula 댕기흰죽지 900 773 910 910
40 Aythya marila 검은머리흰죽지 3100 490 600 500 3100
41 Bucephala clangula 흰뺨오리 3650 201 8980 3010 8980
42 Mergus albellus 흰비오리 28 1 28
43 Mergus serrator 바다비오리 217 2 46 20 217
44 Mergus merganser 비오리 256 405 130 405
45 Pandion haliaetus 물수리 1 1 1
46 Haliaeetus albicilla 흰꼬리수리 2 7 7
47 Accipiter gentilis 참매 3 1 3
48 Accipiter nisus 새매 1 1 2 2
49 Buteo lagopus 털발말똥가리 1 1 1 1
50 Buteo hemilasius 큰말똥가리 1 1 1
51 Buteo buteo 말똥가리 6 1 6 4 6
52 Circus cyaneus 잿빛개구리매 3 2 1 3
53 Falco peregrinus 매 2 1 1 2
54 Falco subbuteo 새홀리기 2 2 2
55 Falco columbarius 쇠황조롱이 1 1 1
56 Falco tinnunculus 황조롱이 7 9 6 6 9
57 Coturnix coturnix 메추라기 2 4 2 4
58 Phasianus colchicus 꿩 9 25 22 24 25
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No. Scientific name Korean Name
Oct. 2004~
Mar.2005
Apr.~Sep. 
2005
Oct. 2005~
Jan. 2006
Mar.~Nov. 
2006
Max. Count
59 Grus grus 검은목두루미 1 1
60 Grus monacha 흑두루미 1 1
61 Gallinula chloropus 쇠물닭 13 12 13
62 Fulica atra 물닭 270 35 850 700 850
63 Haematopus ostralegus 검은머리물떼새 18 61 1 29 61
64 Charadrius dubius 꼬마물떼새 5 1 5
65 Charadrius placidus 흰목물떼새 2 2
66 Charadrius alexandrinus 흰물떼새 118 171 88 171
67 Charadrius mongolus 왕눈물떼새 10 1 8 10
68 Pluvialis dominica 검은가슴물떼새 22 22
69 Pluvialis squatarola 개꿩 40 69 448 900 900
70 Arenaria interpres 꼬까도요 155 20 155
71 Calidris ruficollis 좀도요 40 435 4 310 435
72 Calidris acuminata 메추라기도요 2 50 50
73 Calidris alpina 민물도요 10216 1600 2150 12600 12600
74 Calidris tenuirostris 붉은어깨도요 196 135 2000 2000
75 Crocethia alba 세가락도요 11 11
76 Philomachus pugnax 목도리도요 2 2
77 Tringa erythropus 학도요 245 58 1 102 245
78 Tringa totanus 붉은발도요 2 2
79 Tringa stagnatilis 쇠청다리도요 20 17 122 122
80 Tringa nebularia 청다리도요 54 151 41 31 151
81 Tringa ochropus 삑삑도요 8 2 8
82 Tringa glareola 알락도요 99 5 99
83 Tringa brevipes 노랑발도요 87 205 205
84 Tringa hypoleucos 깝작도요 11 4 11
85 Xenus cinereus 뒷부리도요 35 102 102
86 Limosa limosa 흑꼬리도요 3364 15 3364
87 Limosa lapponica 큰뒷부리도요 352 1 3050 3050
88 Numenius arquata 마도요 350 2 1100 1100
89 Numenius madagascariensis 알락꼬리마도요 75 46 60 20 75
90 Numenius phaeopus 중부리도요 144 53 144
91 Gallinago gallinago 꺅도요 2 5 5
92 Himantopus himantopus 장다리물떼새 6 6
93 Larus ridibundus 붉은부리갈매기 201 58 143 199 201
94 Larus argentatus 재갈매기 472 44 1951 526 1951
95 Larus mongolicus 노랑발갈매기 7 7
96 Larus schistisagus 큰재갈매기 1 1
97 Larus canus 갈매기 140 2 140
98 Larus crassirostris 괭이갈매기 6657 4216 3641 2598 6657
99 Larus saundersi 검은머리갈매기 80 7 80 80
100 Chlidonias hybridus 구레나룻제비갈매기 2 1 2
101 Sterna albifrons 쇠제비갈매기 273 180 273
102 Streptopelia orientalis 멧비둘기 27 26 25 11 27
103 Cuculus micropterus 검은등뻐꾸기 1 1
104 Cuculus canorus 뻐꾸기 3 1 3
105 Bubo bubo 수리부엉이 2 2 2
106 Halcyon pileata 청호반새 2 2
107 Alcedo atthis 물총새 2 3 2 3
108 Eurystomus orientalis 파랑새 1 1
109 Upupa epops 후투티 2 4 1 4
110 Picus canus 청딱다구리 5 2 3 1 5
111 Dendrocopos major 오색딱다구리 1 1 1 1
112 Dendrocopos leucotos 큰오색딱다구리 1 1
113 Alauda arvensis 종다리 63 70 20 41 70
114 Hirundo rustica 제비 440 55 440
115 Motacilla flava 긴발톱할미새 40 2 40
116 Motacilla cinerea 노랑할미새 1 1
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Mar.2005
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2006
Max. Count
117 Motacilla alba leucopsis 알락할미새 5 11 21 21
118 Motacilla lugens 백할미새 7 5 23 23
119 Anthus hodgsoni 힝둥새 4 4 4
120 Anthus spinoletta 밭종다리 2 50 50
121 Hypsipetes amaurotis 직박구리 7 10 4 6 10
122 Lanius bucephalus 때까치 3 3 2 2 3
123 Lanius sphenocercus 물때까치 2 2 2 2
124 Troglodytes troglodytes 굴뚝새 1 1
125 Erithacus cyane 쇠유리새 1 1
126 Phoenicurusauroreus 딱새 5 1 7 2 7
127 Saxicola torquata 검은딱새 5 6 6
128 Monticola solitarius 바다직박구리 2 2
129 Turdus hortulorum 되지빠귀 1 1
130 Turdus pallidus 흰배지빠귀 2 1 2
131 Turdus naumanni eunomus 개똥지빠귀 10 1 7 10
132 Turdus naumanni naumanni 노랑지빠귀 5 1 1 5
133 Paradoxornis webbiana 붉은머리오목눈이 360 173 290 50 360
134 Cettia diphone 휘파람새 1 2 2
135 Acrocephalus arundinaceus 개개비 112 77 112
136 Phylloscopus inornatus 노랑눈썹솔새 10 10
137 Phylloscopus borealis 쇠솔새 1 1 1
138 Phylloscopus trochiloides 버들솔새 2 2 2
139 Phylloscopus occipitalis 산솔새 1 1
140 Cisticola juncidis 개개비사촌 5 21 15 21
141 Aegithalos caudatus 오목눈이 5 2 5
142 Remiz pendulinus 스윈호오목눈이 6 16 25 10 25
143 Parus palustris 쇠박새 2 4 4
144 Parus major 박새 11 4 8 2 11
145 Emberiza cioides 멧새 10 4 14 14
146 Emberiza rustica 쑥새 110 7 110
147 Emberiza elegans 노랑턱멧새 32 2 43 2 43
148 Emberiza spodocephala 촉새 5 4 14 6 14
149 Emberiza pallasi 북방검은머리쑥새 42 2 36 42
150 Emberiza schoeniclus 검은머리쑥새 50 6 229 6 229
151 Carduelis sinica ussuriensis 방울새 4 2 3 2 4
152 Passer montanus 참새 267 73 448 30 448
153 Sturnus cineraceus 찌르레기 2 8 8
154 Oriolus chinensis 꾀꼬리 4 3 4
155 Pica pica 까치 235 61 88 17 235
156 Corvus frugilegus 떼까마귀 700 700
157 Corvus corone 까마귀 20 20
158 Columba livia 집비둘기 15 15 15
Total species 99 128 93 110 158
Total individual 138,666 23,924 123,539 71,871 178,061
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